Translational repression of TEM beta-lactamase synthesis as a response of Escherichia coli to heat shock.
As a result of a temperature shift-up from 30 degrees C to 42 degrees C, beta-lactamase synthesis in Escherichia coli carrying pBR322 ceased transiently, even though the level of beta-lactamase mRNA was not altered. pBR328-directed pre-beta-lactamase synthesis in an in vitro transcription-translation coupled system was also repressed by incubation at the higher temperature. Translation of the lacZ sequence from the amp translation start signal, inserted into the open reading frame vector pORF1, was also repressed transiently upon the temperature shift-up. Pre-heating of the in vitro coupled system at 45 degrees C specifically reduced its capacity for pre-beta-lactamase synthesis. This capacity was restored by the addition of a 160,000 x g supernatant prepared from E. coli grown at 30 degrees C, but not by the supernatant from the cells incubated at 42 degrees C. These and other results indicate that (i) the 160,000 x g supernatant contains a heat-labile protein(s) that is required for efficient initiation of the translation of pre-beta-lactamase mRNA, and (ii) the heat shock-induced repression of beta-lactamase synthesis is due to inactivation of the protein(s) in the 160,000 x g supernatant.